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[mm*] wmw 

±8B®je*iR * vim -rzmm^&zffix., 

[If ^3] If 3fclgl ^IfifcOTt^v^f-A-C^oT. 
±IB«l«l^&fi, ±fB^<7)#B3^^^^^7-o¥^^*o'v^T_Lffi^ 
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±fSWDMft£iiil>Sl-£*4 , S:7fci#$if? > 
[0 0 0 1 ] 

*5kW f±> 7V >if ipgiff fcffl v> T WD M# L & # * ftf*3i > * 

[0 0 0 2] 

[t£*Oj£#r] 

K„ (WDM : Wavelength Division Multiplex) &ffifi s &XZtLX& 

[0 0 0 3] 

iov^fAtit mnm (t x ) i o i t&mm (rx) io2tora 
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[0 0 0 4] 

z.btlZ>ZtK£ t)ytmif%mi&t LT^fflt-?,o Eb^Tt^ (LD) 2 ti, ^Jx. 
ML/c^t*'), WDM^Srifi|iI-r^/c^<7)®j^7lc^^-r>2>o CiT, 

3Hfc ?WJ:9(:> 2 ^ftijfp $ *t£ («itf, WWfJcM 1 - 3 #J8t 0 ) 

o 

[0 0 0 5] 

[#i^m i ] 

mm 2002-72262 (H 3 „ 3 ~ 5 ^- v) 

WMfcfclR 2 ] 

2000-98433 (El 1 „ 0070-0072) 

[#^m3] 

^2 0 0 2 - 7 6 4 8 2 (H10, M0162-0177) 

[0 0 0 6] 

[M^^Lct ^ t-tzmm] 
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h(i-eiT\ WDMMfitts:tft-^j;<^^ £ opiate. ±& 

(Dt^Ml KIBES'* x A fcj3V»TO*3fc&^&fcOtN±$: < , WDMjfci: 

riMi ■^•^^ito 4> £?>$tK flit i:fiot EH £ *lt v> £ Kit, mm K3& 

[0 0 0 7] 

^<7>7* b^M^-- KtiiAV^^tc^o-C^^^fl-^)- WDM 
^t^t^&^^^^tfo^&v^ ASE (Amplified Spontaneous Em is 

sion) ^CfeH-f (-ffc:b*>, ^/^7-CTi-^>$|^ 

7t/N°7-ojt^ i w+w^i«< o -<o/ti6, ±jf-^7fe (-r^^*>. m^z 

[0 0 0 8] 
[0 0 0 9] 

M3t*&&1rZ>ZsX7-^i:-$>Z> 0 ±ffi^ v ^JfipSfSli. ^ii^^ 5>^c?£:ft 

±&WBL<offibi&fcK £t)mt>ftz>&?-? ymn&zti^n. \i-?t*z> t tz 

[0 0 10] 
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[0011] 
[0 0 1 2] 

[0 0 13] 

£tf>*£\ Sg^jfc^f&SfjWx. h *lZ> <DX\ WDM*<7)^7-^ffltJ:<^- 
[0 0 14] 
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6/ 



[0 0 15] 

^T-AT-ti, ^e^i o fc^t^2 o t<Dmzmk<o^w.mz om^hiLxa 

io ^X 7 yi^^^ft>fi^ o 
[0 0 16] 

$£>LTV^ 0 #HS^f rl~ f r3<D$L&ttz&mfemt, itL?tL, 

1- z> mmyt t pi - f p3<7)^« t £ i±^j&&n&o*^ x hti%> 0 

[0 0 1 7] 

^o^ii^s o h$if^2 o t<7)mn. tft-en, mm^yr^^i kx. 

[0 0 18] 

&*mm3 0(i, W)&JtM (LD) 2, WDM*7°7 3, 53il£#7°7 3 1 , it 
^^^h7A7t7^ff'32, flflJfP0S&3 3 ^i£So -w-C, Sfr£«l2(i, 

Z\Z\XIZ^ 3-o<Dmmiti pl~ f p37^J&£*t& i><Dt-f& 0 f LT, WDM* 
7°^3(i, ^Ojii7g«i2 KJ: 0 tLTc®)^ f pl~ f p3£fz;^iE§7£7 r >f 

AH:|<o .r*U;:J:*K f5^7c:7r^/^l (i. ®)^7fc f pl~ f P 3^ttl&$ it 

U}j£Mi2, io «fc LFWDM* "7°7 3 (i, WDM^igipIlT & ^ >if ipi§?<!: LT 

[0 0 19] 
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55-li£LT7fc*^ h7A7t7^ff3 2(C*< 0 %*^<? F7A7t7^f'3 2 
(i. ^^WDMTtt'^i^TV^^S^^^^-^-t-^l-^o fLT, WD 
Mjfcfc'&S *LTV>*#Hajte f rl- f r30^W-^^mi-^o 
[0 0 2 0] 

fliimiBlK 3 3 li, Tfc-X ^ ^ h7^7t'7 / f¥3 2 <£ *9 ^ttS $ *tfc#HB* f rl 
~ f r3<7)^^ r 7-tc*-cfv^-Ciij*a«2 tmghS'&o i-%t>*>, ttffl®&3 3ii 
, #IS*f rl~ f r3<7>^^7-^^o'v^-C. ib^Tfe f pl~ f p30^*7 - £P8 
tic JMfctfJKti, fOx.(i\ #H53fef rl-f r30¥*&*^7-5mjc«tw«if$ 
*U Eo N ##JS3fcf rl~f r307fc/^7-^lt£*L& <fc ? ^Mlfeftfpl- 
f p3<7>te;^ 7 - #18 £ *i & o 
[0 0 2 1 ] 

:«77>y7 h^r^^r^fttcm^-r'St, 1. 3-1. 5 5//m^lCjoV^-C 
liifol 0 0 nm{:fflit*o 1"^t>*,, f rl(±, E&feft f plKfeB-f* ? 

ftfplOJSi8E&<fciJ*>ftl 3. 2 T H z £ttfi^fflafc3fc&HW 0 <bft& 0 
bZM91-til£, m&it f rlKf±, f plOifcg «fc HaiOOn mtzif^ 

[0 0 2 2] 
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[0 0 2 3] 

COJ:^:, #BS7fef rl~ f r3(i. *j-J£-f£E!j^?fc f pi- f p3C^H1-^ 7 -7 
> f Ut#rt ? k? - ? t & <S> K See £ ft -5 o £ L , #!B jfc f r 1 - f r3 (i > #1* L 

& jtjs-r & ©eft f pi - f p3 izmm -t z> ? -7 >f e - * t * & k wm k 

[0 0 2 4] 

Kho c\(Dt%, #B?jfcf r l- f r3(i> -eti-TtU Bfeit f pi- f p3tCjts@-r & 

i^o -eLT, iTu-T«m (r . *5itr 

Ji&&HHB (50GHz. 100GHz) ©te§£«j&*^$*l/CV>* 0 
[0 0 2 5] 

iH«^10fi, fl|-^*f sl~ f sn£4EJ&-r&£*!><7>«i (LD) 11-1-1 
1-n. #M^f rl- f r3Z ±$LlT2>tz1b<Dltm (LD) 12-1-12-3, 
fS-^ft f si - f snio X Z/mmyt f rl— f r3^'o"SLtWDM^;$:^t^v;i'f- 
ri/^tl 3^fS^^. 0 #RB7fef rl- f r3<Dm®L$L (ttzlU V&ft) f± 

, _tj£OJ: 7 iZ LX fctbh tlX ^2>o 
[0 0 2 6] 

ytmi 1-1-1 i-n(i, ^mm2 atz^ mm.) zmm-tz 

t # KfESft £ *l& 0 #!lx_fi\ ^ T- 9 M 1 4 - 1 £ <t <9 £ ft 

&t---*£$«^2 O^-ff-r-S #^IEStl^tL^ 0 — ^ 2-1-12 
-3fi, 2k*:6<JK. fi:, #JHJ&f rl- f r3££j£LTm:fr-r&o ^ 
12-1-12-3 it, iS^c (CW : Continuous Wave) HZ&Jj-f2> X 9 L 
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&m 2 0 0 3-0 9 2 8 7 3 ^- v : 9/ 

[0 0 2 7] 

£J3, f si- f sn^x*-* (Sfcli, If*) SHE$£-*-*fc**::ttJfl3*i 

SWCWL, #B.s^f rl~ f r3(i, **WHti, 3 0 iZ&\,*X y •? >if 

rn, #rojfcf ri~ f rtzmmLxr-? (ttzit, mm) zmm-rzxo^L 

Xi>X^o fc£U #fls^f rl~ f r3fi. 3 0 ItZ&^T 7 ^ ^ifipitfrfP 

fc#>, #fl?.*f rl~ f r3£flJfflLT7*-* til*) Zfc&lrh Z. t &«F 

12-1-12-3) (i, iiMi~-<§T ? -^^x.^tLfji: §ti-e-Or*-^ £i£ 
10 0 2 8] 

m5(i. #4«m^3 otm^&mm®&?>mi8.mx$>2>o mmm&3 3n, a 

/D«§f4 K DSP 4 2, D/A«2SU 3. igi|lg&4 4-1-4 4-3 > 
/*7- F7>v^^ 4 5 - 1 -4 5-3 £#x.£o A/D^&#4 1 »±, ft*^ 
n7A7t7^f'3 2Cj: 9tfcffi3*Lfc#!SUfcf rl- f r3<*>#/*7-' H&r'v 
^^f-^t:'MLTDS P 4 2 tcati" 0 F7A7t7^f3 2 

^T^^ai^K >^7x-^^f£tv^^li, A/D^i&§£4 1 fi^T* 
7c^^ h7A7t7^f 3 2CJ: 01fcffiSfrfc#!ft3tef rl~ f r30;)te/< 
i D S P 4 2 tC^^tL^o 
[0 0 2 9] 

DSP4 2(i, ^^^tLTV^T^^UXAC^oT. Wj^itM 2 * HHJ9P 
1-&£#K#f?fc^iI£#mi-*o --T% DSP 4 2 K «t *) H*T$ T;U 
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n-'jXAIi, 3 oogfj^Tt; f pl~ f p3^3J:LK3o<7)#BS7fcf rl~ f r3^rfflv^-r$IJ 
[0 0 3 0] 

[Si] 













A ppl 








AP o2 








AP e3 










J 





r 



A 21 

\3! 



A 12 

A 22 

A 32 



A13 

A 23 
A 33 



J 



r 






p 

*sref 


p r2 


~~ Psref 


L p - 3 





[0 0 3 1 ] 

C(7)M^^^v^-C. TPrlJ ~ TPr3j (i. jfc^.^^ F7-^7t7^f 3 2 
Kcfc 19 ^tB $ tt7c#HS7fe f rl~ f r3C0^W-'(i^^-ro TPsrefJ 
gUti-^tti^^^^ (lll^W-) £^1"o TPsrefJ (i, i^&tf) 

hKtzWmM.^hho vh^XA (A11-A33) 

P-va >^KJ: ^^^^tH^^t/z^J^m-e^So fit, TAPplJ ~ TA 
Pp3j (i, m^dti pl~ f p3c0^ft5/S^^1- o 
[0 0 3 2] 

D S P 4 2 ii, -<7>P^#:££ffl^TMi^f pl~ f p3^o^T-7^ - K/*y ^ 
ftlJ#P£fi^o rPrlJ ~ TPr3j T^tL^ TPsrefJ C^Lt^^) 

[0 0 3 3] 

DSP 4 2 fi, ±a^«i:^oT« TAPplJ - TAPp3j Zjt&Z 
-e^K/s^ffi^TSfoteftf pl~ f p3<7)^N°7-^l57El-^IS7£fit?r#ai1- 
£0 1"^^*>. TfS^fCJf^fdo TPpl (n) J ~ TPp3 (n) J it, M 

mmkfcm^&t), rppi (n+D j ~ rpp3 (n+D j i*. mtz*nfcmx-3bz> 



Ppl (n+l) =Ppl (n) + A Ppl 
Pp2 (n+l) =Pp2 (n) + APp2 
Pp3 (n+l) =Pp3 (n) + APp3 
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D/A»4 3li> DS P 4 2 tcfc ijJimSfifcSS^ii (E&jgft f pi- f p3 

44-1-44-3 (C^-^^o i#(il^4 4 - 1 -4 4 - 3 (i, Jrtifrti, DSP 
4 2 frh^TLhtltzT 1rU &o fLt, /<7- h 7>*J7s9 4 5- 

1 -4 5-3(±, -ett-TtL, iiipl^4 4-1-4 4-3^»tti^JtC^f 4mS£«r 

[0 0 3 4] 

Ebig^zSi 2 (i, itf 44-1-44-3 **^jfi"t & «t 0 IE»J $ ti2> o 

®je*f pl&&Jft1-*fc*tf>l' — 9* ^>f*- K(±, JitS»4 4-lj&* 
£j£1-*WSS£KJ: VmmZti&o S&&7fcfp2, fp3££j£1-*£*!>OV' 

— KJi, Zrti-Fti. mi&& 4 4 -2, 4 4-3 j&*£jft1-£m«EK J: 0 

[0 0 3 5l 

.I<7)«fc9tC, ft«®lllK3 3f±, #}??.* f rl- f r3£flJJBLTlE&feftf pi- f p3 
<D%J*V-*VmirZ>o Z<Dt£, &m&itf pi- f p303fc^7-f±, 

f rl-f r3^^/^7-^'fb$a^ id ^P^^tL^o Lt^ot, 
ii^lyXfAtli, If^f si- f snOBSSK^fcx^-f, #C jggj 

[0 0 3 6] 

4 7-7 >if ips £f ijffl 1" £ fttem y^f AC *sv> TIE * ^jsfstfJ \z 

mMr-%mzti&o z<Dtz&, itL^o®^ P i-f P 3^H-r^7v>fij#^ 

tf-^ fc*-&&ftHttSkO#H83tf rl- f r3^S£fi-r^> El 6 Kj^-f X. 9 C 
-etnbO#Mf rl- f r3t±, ISmfiUC WDM^tO-fS^ijtOtitariktttcaPo 

xMty%m®Lmmifcim&mmx~&w2ft2>zti l ztj;2> 0 ^lx. mmfm 
<n jffisk y^t Atii, c *i c> <7#bs^ ir\- irttmmvxv^ymwvm 

4o<Dif|&f si- f s4<^<&/H£ffl£*LTV>&) „ £>&v*f±, WDMjteK-£\£*l 
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[0 0 3 7] 

^ t^^&gi;#BS7tf rl~ f r3^Kfi^tLTv^<7)-t:\ ©fe^pl- f p3£fig 
[0 0 3 8] 

$ ±^OHifeffiI-Cti. #H?.3fe f rl~ f r3£fljffi LTWDM^ifi^ 

£$IJ^&£#Kfflv^*LT iv^ 0 ^60^, MmmVkS 3 (±, [117 
tc^rfj: ? ^HfcfiflJftlgB 5 l&it/ALC (Automatic Level Control) 

&E&e3fcf pl~ f x&^Wm-t** AL CgR5 2 li, JtA^? hyATi-y 

4 3 2 CC J: 0^m$tL^#H?.3fef rl~ f r3^^N'7-0¥^il*lfW-r*o 
[0 0 3 9] 

fit, ALCgR5 2f±. #!lx_li\ -e-0¥*^it^o'v^T^WJ^Ig|5 5 1 Off 
f r30#^^-/flt-e^< , -?-^L«bOTO^it^^^o*v>Tl)^pl~ f p3£M 

miti:i^>o 7^>^iPs<^Uf#5& ? lHt£*t& tmm fc, wdm 

[0 0 4 0] 

* A L Cffl'MU 5 2 (i, 00*. if, f rl~ f r30#^/W -o^fit 

Tfc^t? (att) 5 diz&tf&ffinmznmir&xoizvTii x^ 0 

[0 0 4 1] 

:^)J;^:, WDMB^tK f rl~~ f r30<^£*flai U **if>0#J5Bbte* 
fljffl LTWDM^60^ttllJ^°7- WDMf^iiiTv^^fW 
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10 0 4 2] 

^^H1-£^W-&^m^«oT*£ttiLTLt do 18 (a) 

, N - 7 _ ^^ttj LTLi90T, fr^fcO^/"? 7 - * IE L < ^tti tSit # & 
[0 0 4 3] 

<7)T% ^<7>i^££tfK< v^o -T Hife0i^^T^±, HI 8 (b) K 

-*mk^\k&x%ho 

[0 0 4 4] 

H9fi. iollf i^Tfc^ y ^ f A W ^ii^MUt^, o Z\Z\X\ -T 
FA) 6 Ufitv^o -*-&;fc*>, iOy^fAtii, 9 v >^ips§?i3 «t J- 

^tr^A^sn^T^^^ynfis^^E-f &o fit, 7v>js«s^j:ufx^i; 

[0 0 4 5] 

iJl/kf^A^iD7 T^^^ii$S^6 1 iSitf^VilMBSSli, HI 1 Ol^ti 
fi> E&jgftf pi- f p3K«fc *)&btlX\<*2>o L"C> «^it^#tC^oT7^ 

[0 0 4 6] 
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v>fljt#^t:-^ £ &&J§?£tfc«ft^#BS^ f rl~~ f r37^f£;c £ n & 0 
t>ib, m 1 0 #B?Jc f rl(i. jf -^TO<7)^M^iM1"-?> - t 

C^i9, x;nf«> Ay^P7 t ^':)fctf ipIS!6 1 (:J: oTfiiiifl^ti&v^ $)^^ 
(«ipIm^+:fr£&£C:<!:&c&& 0 U:^ot, d<7)5$T(±, #bst£ f rlfi 
. %<T)m°3t f r2, f r3 1 itm Lt^7-^<^oTLi^ 

« (LD) 6 2, ioi^^MiilJ^e 2 tcJ: ^^^tL^ffi^^rWDM^ 
i:^it^WDM*7'7 6 3^l£&t<b*LT^&o fit, :<^J: ? LT#bb^ 
f rl <h |s] D^m^I*^^ ^tL^^ttcJ:^, .x ;Hf ■> A j^p 7 7^/^ 
ltilil§?6 1 HioTiiiIiS^tL^V^#BS^;f rlC07fc/^7-^\ m^myt i r2, f 
r3<h|5]i:i^;Wl&&ct 9 ^iH^£*l&o 
[0 0 4 7] 

M*-?? 7 1 £I£MU ZttbZX i9«^W<^#BS^f pi<o/^7-<7)-^^ii 
iRLT?* hrj*- K7 2 l^Hf-5r«2?7 3 oT«igi|l£;ft 

&P£KMKj«i6 2-e^l'ff-^T ? -^^«-lirTWDM77 7 0 ^6 3 ^IttMt 
£ - <h^«^^#Bs^tcl£^f^^Sc^^> - t ^^I^-e*^>o 
10 0 4 8] 

EI 1 £ fzl±ffl9 KTFi-m-Cii, &#BBft f rl~ fr3<^^ "7 
[0 0 4 9] 

01 lit, mzrt<Dft^7-Z&ft^&tzft<D®&<DmMM'e*>Z>o Z\Z\X\ 
Z\<7)fciti®$&7 0 (±, Ell ^:(i@9C^L/:^^^ f^ATt^'ff 3 2<7) 

titzWT>MJti)^JLhti, Z<DWDM3tt<Z^itiX^Z>mZ3tf rl- f r30;ft/-? 
7-^^ttlLT$IJ^IIIS&3 3 tCii^Q-r^o 
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[0 0 5 0] 

^m®8&7 0(±, #BS7tf rl~ f r3*miRM^&ttt-fZ>mm : f'7 1-1-7 
l - 3 £iix.3o Rltf^? 1 — 1 ~ 7 l - 3 (2, -e^-m, ^Jx.(i\ 

7 7^w yyyu-7-<i y?K± "9^i£ft£o -etr, Rittf? 1-1 
7i-2, 7 1 - 3 i±. -en-rtu #hs^ f ^ f r3^i^$ttrv^ii^m<7) 

[0 0 5 1] 

1 - 1 Hi ^RM^tL/c^: (-T^^*>> f rl) (2 N ftr-vsvf 

X7 2 - 1 KJ: 9 7* h^>f:*- K7 3- 1 K$j&>*i*o Cl got^t-v^ 

^ 7 2 - 1 li, #iJxJ2\ MR*7'7i tc(2«--*^ 
:H s t^ 0 -?-LT, 7*h^*-K73-li:J:o T#bst1£ f rlo^/W 

-aq&m $ ti&o mm-, Kmmi- 71-2, 71-3CJ: o rRit$ 

7fefr2, f r3f2, %T>H 7 7 2 -2, 7 2 -3CJ:ot7t h^^- K7 3 
-2, 7 3 - 3 KS3&**i&o f Lt> 7*h^*-K73-2> 7 3 -3 i:i 
0#IH3fefr2, f r30^N'7-^m^tL^ 0 
[0 0 5 2] 

[0 0 5 3] 

01 2 (i, hi nz7F-?tfimm&<D$E : &m"Ci!>2>o zotftmrnffite, 

(2. tft^i7^;^7 5l±, #Ijfcf rl~f r3<^£ilit£-£&o f LT, £ 
tL«b<^#BS^ f rl~ f r3f2, Zti-eti, ttfct&7 * h ?4 K 7 3 - 1 ~ 7 

3-3 tc#^n*o 

[0 0 5 4] 

EI 1 ~EI 1 2 K^L/c^feflTOi, 3 ^O®^ f pl~ f p3H«t ot7 
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[0 0 5 5] 

±SBB&e*« Sr iW« -r 4 «IJI9 s- fit x. , 
? t & z> i tz \t % <D&\% cor&ft £ o tt&*>#!!Bft ^riUfcb l, 

[0 0 5 6] 

(#E2) 9v>ifipsfl^flJfflLT^«^^<b^«^WDM^^fEil|-r^^: 

±mmmytm * mm -r & mm * m *. , 

[0 0 5 7] 
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(ItfB 3 ) #12 1 * 7t »± 2 KSBIROjfrSSt ^fAtiot, 
[0 0 5 8] 

(#12 4 ) #12 1 HgBttO jtfe^l ^fAt?4oT, 
[0 0 5 9] 
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